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Spatial patterning in multi-species communities can be critical to ensuring their proper function and survival. 
Therefore, studying the formation of self-organized patterns in ecology is crucial for understanding the 
underlying interactions in the community and its ability to adapt to various environmental changes. A pattern of 
finger-like projections has recently been observed on the shore of the York River for salt marsh cordgrass, 
mussels and sediment. We propose a system of reaction-diffusion equations with nonlocal effects to explain 
the formation of this pattern through interactions between grass, mussels and sediment. We 
numerically integrate the PDE model in MATLAB and find that the model displays stable patterns reminiscent of 
those observed in the field. To achieve a better understanding of the underlying dynamics, we analyze the full 
system without spatial dependence as well as the corresponding grass-sediment subsystem. We investigate 
the stability of various steady states, the bifurcations they undergo and their ecological interpretation. 
 
